
 
 

SITE LICENCE AGREEMENT 
 

This Site License Agreement sets out the terms and conditions relating 
to the purchase and/or use by you of this ‘Dr Mark’ computer file 
(Software file). Please close this Software file and do not use it in any 
way or form unless you accept these terms. 

 
1. By accepting this agreement you do not become the owner of the Software file, 

but you do have the right to use the Software file in accordance with this 
agreement. 

 

2. The Software files contains ‘Dr Mark’ educational material originally produced in 
printed book format now made available in this ‘Software’ format and as such the 
same copyright law applies to the contents and format of the Software files as it 
does to the original printed book material, in accordance with the Copyright, 
Designs and Patents Act, 1988. 

 

3. Unauthorised copying, lending or resale under any scheme is strictly prohibited. 
Accurate records are kept of all purchasers of this Software file and action will be 
taken against any unauthorised users. 

 

4. You agree to use your best efforts to take all reasonable steps to protect the 
Software file from unauthorised use, illegal reproduction or illicit distribution. 

 

5. The site-licence allows the Software file to be installed onto any computer 
system within the purchasing establishment only, provided that it is not 
accessible in any way to users outside of the establishment, without obtaining 
prior written permission of Dr Mark Biddiss (via www.dr-mark.co.uk). 

 

6. The pages of the Software file may be extracted and displayed individually for 
specific educational use within the purchasing establishment only. 

 

7. The contents of the Software file may be reproduced or displayed in its current 
format on computers ‘on-screen’, in printed form or projected onto 
electronic/interactive whiteboards. 

 

8. ‘Dr Mark’ Biddiss warrants for a period of twelve months from the date of 
purchase of this Software that under normal use, the material of the CD-ROM will 
not prove defective and that the Software is properly recorded on the CD-ROM. If 
during the twelve month period a defect should appear, you may return the 
Software for replacement without charge and this is your sole right with respect 
to such a defect. 

 

9. The sole liability of ‘Dr Mark’ Biddiss in respect of the Software file is as set out in 
paragraph 8, and ‘Dr Mark’ Biddiss will not be responsible for any direct, 
incidental or consequential damages, such as, but not limited to, loss of profits or 
contracts, suffered by the purchaser. 

 

10. You agree that, regardless of the form of any claim you may have, ‘Dr Mark’ 
Biddiss’ liability for any damages to you or any other party shall not exceed the 
purchase price paid by the first purchaser of the Software. 
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SOME OF THE SCIENCE
 YOU’RE EXPLORING:

OBJECTIVE:

WHAT YOU NEED:

11 OBEDIENT
SQUIRTY BOTTLE

Physics: Physical Processes: forces &motion, gravity, weight, force &pressure, atmospheric pressure,Chemistry: Properties of materials:liquids & gases, surface tension.

To have fun exploring how to apparently

 magically start and stop streams of water

squirting from a bottle

(preferably over somebody else!).

An empty plastic fizzy-drink bottle (up to 1 litre)
with the screw-on cap, a very thin pin (or nail)

and some pliers.

      WITH A GROWN-UP’S HELP
      grip the back end of your thin pin
      (or nail) with the pliers and firmly
but   CAREFULLY use the point of the
pin to pierce three or four tiny holes
around the bottom of the plastic bottle.

     Stand the bottle and hold it firmly in some
     shallow water in a bowl or the sink, making
     sure the water is deep enough to be above
 the holes you just made.  While still standing
 the bottle in the bowl or sink, fill it to the top
 with water.

Holding the bottle near the neck
opening, slowly lift it up above the
water and hold it there steady for
a few seconds.

While still holding the bottle steadily
above the water, use your other hand
to carefully screw on the cap tightly.
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      WITH A GROWN-UP’S HELP
      grip the back end of your thin pin
      (or nail) with the pliers and firmly
but   CAREFULLY use the point of the
pin to pierce three or four tiny holes
around the bottom of the plastic bottle.

     Stand the bottle and hold it firmly in some
     shallow water in a bowl or the sink, making
     sure the water is deep enough to be above
 the holes you just made.  While still standing
 the bottle in the bowl or sink, fill it to the top
 with water.

Holding the bottle near the neck
opening, slowly lift it up above the
water and hold it there steady for
a few seconds.

While still holding the bottle steadily
above the water, use your other hand
to carefully screw on the cap tightly.

WHAT YOU NEED:
An empty plastic fizzy-drink bottle (up to 1 litre) with the screw-on cap, a very thin pin

(or nail) and some pliers.

Some Questions:
1 .  What did you notice?
2.  What do you think is going on?
3.  What other things could you
     investigate and think about?
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SOME QUESTIONS TO THINK ABOUT

WHAT

HAPPENS

SO WHAT’S
GOING ON

With no cap on the bottle, air pushes down on the
surface of the water inside through the bottleneck
opening.  While you are filling the bottle, the water
can’t leak from the holes you made because they
are underwater.  The water outside the bottle,
plus the force of the air pushing down on it from
above (air pressure) pushes back against the holes
and prevents the water inside from escaping.  The
water escapes from the holes when you lift the
bottle above the water because now there is no
water outside to stop it and the air pressure outside
alone is just not enough.  Now the combined force
from the weight of the water inside the bottle
and the air pressure pushing down on its surface
from above are together strong enough to force
the water out through the holes.  As the water
level in the bottle goes down, more air is drawn in
through the open mouth of the bottle and continues
to push down on the water, which helps to continually
force it out through the holes.

There are two main reasons that the water stops
flowing when you screw the cap tightly onto the
bottle:

1.Now the combined forces from the weight of
the water and the air trapped inside the bottle

are together  NOT strong enough to force the
water out through the holes.  This is because there
is slightly less water in the bottle, but mainly
because replacing the cap stops the air pressure
from outside pushing down on the top of the water
in the bottle.  In other words, the combined
downward force from the water and the air sealed
in the bottle is now much less than the pressure
of the air outside of the bottle, which is pushing
to stop the water from leaking from the holes.

2. Water particles or molecules pull on each other
to stick together.  Water molecules at the surface
(between water and air) have no water molecules
to pull against on the air side.  So to make up for
this they pull more strongly against the other
molecules next to them.  This helps to form a
strong surface layer that behaves like a stretchy
skin and is called the meniscus.  The pull from
the water molecules that forms this stretchy
meniscus skin is called surface tension.  The surface
tension in the tiny meniscus skin of the water at
each hole in the bottle is strong enough, with the
push of the air from outside, to stop the rest of
the water from inside the bottle leaking through.

So, to sum up, the combined force of the greater
air pressure outside the bottle and the strength
of the tiny watery meniscus skin at each hole, is
enough to keep the water in the bottle.

When you lift the bottle from the water in the sink and hold it steadily in the air, streamsof water leak from the holes you made.  When you screw the cap on tightly, water quicklystops coming out from the holes.

1.   What do you think is going on?    (see SO WHATS GOING ON?)
2.   What happens if you unscrew the cap again?
3.   What happens if you squeeze the bottle around its widest part, say, around the middle?
      (explanation provided)
4.   What other things (variables) could you change to explore what happens?
      (some suggestions provided)

                                                     (Numbered answers and explanations to some of the questions are given on the next page)
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SOME TRICK TIPS

...Can get messy - careful where you do this experiment because things can get a bit wet!

...Melt bigger holes, BUT BE CAREFUL! - To make holes with larger pins or nails, you may find it     easier to get the nail or pin very hot in a flame or on the cooking stove and melt each hole in the     plastic bottle.

Ans. 3:  While you hold the bottle by the cap you are not
              affecting the forces either inside or outside the bottle
              and no water comes out from the holes.  When you hold the
              bottle, say, around the middle (or hand the bottle to
              someone else to hold  TEE-HEE!), the water will immediately
              start to leak from the holes (all over someone else, with any
              luck!).  To hold the bottle without it slipping from your
              fingers you will be squeezing it slightly.  This will increase
              the pressure of the air and water inside the bottle just
              enough to overcome the pressure from the air outside and
              also overcome the surface tension of the watery meniscus
              skin at the holes trying to hold the water in. Thus, the
              water streams out from the holes!

Ans. 4: Other things you could change and explore include:
           ...Trying different size bottles;

...Try the same experiment but with more holes around
              the bottom of the bottle;

  ...Try the same experiment but with a few more tiny holes
              further up the bottle, say, three around the middle and
   three nearer the top;
           ...Try the same experiment with a new bottle and make
              three or four holes around the bottom as you did in
              step 2 earlier, but this time use a much fatter nail.

ANSWERS TO SOME OF THE
NUMBERED QUESTIONS:

WHERE ON EARTH

Some people store and carry water in bags or
bottles made from thick cloth.  This cloth has
loads of tiny gaps or holes between the cloth
fibre strands. The water doesn’t leak very much
through these tiny holes because of the surface

tension in the tiny meniscus skin of water at
each hole (just the same as with the holes in
your bottle). The cloth in umbrellas and tents
also stops the rain coming through in the same
way; so as the cloth gets wet, it keeps you dry!




